
TRMM SOLAR ARRAY

NASA Contract No.: NAS5-32464

TRW Sales No.: 61058

Customer: NASA, Goddard Space Flight Center



TRMM SOLAR ARRAY

FINAL REPORT

FEB 2 4.t9981

TABLE OF CONTENTS:

• Section 1.0 Conclusions/Recommendations

• Section 2.0 Deliverable List and Schedule Summary

• Section 3.0 Waivers and Deviations

• Section 4.0 As Shipped Performance Data

4.1

4.2

4.3

4.4

4.5

Flight Panel Verification Matrix

Panel Output Detail

Shadow Test Summary

Humidity Test Summary

Reverse Bias Test Panel

• Section 5.0 Quality Assurance Summary



l-
m,
o
O.
I,Ll

_I
0

n,
I-- Z

0
l-

Z
ILl

0
0
I11

Z
0

.-I
0
Z
0
0



v"





.J
0

111

w

WJ
r_
wJ

o

z
I-
-T-

in
_J

c _-

0 0
Jo ..40

_ JO JO
o o c c

LO UJ W W

6666
03 CO CO CO
OD _ gO gO

u)

c

13-

0

co o ._ o ._

C C C C C C
C C C C C

0 0 0 0 0 0

C C C _ C C

W _lJ W W IJJ W

! I

O0 O0 CO O0 O0 CO

O0 O0 CO O0 O0 _0

C

7-

c

O.

c



>-
n-

O0

>-
n-
O
D-
rO

..I

a
W

0

n"
J-

co

n-
m_
-X

o

co

_,o, _ co

LL

,'7 CO

C
o

Z o

0 _

U_

o

z _I

o_I

0

_ eJ

< "'1"7

..r

,0

_- 0

!

I

[

.:a

z
0
I--

o
I=
m

u..
Z

I

i

I
i

I

I

i

b

,4

n

_'_ ___

Z ,

W
Z

r_
W
II2

if)
W

3
0
z_

o

0

.J

o

LU _-
_a 0
0 W

._>- -J0 w

_ o

z
0 I-

I-. I11

0

i1) o

" o

0

_1
_ Z

z 0

,_ I= I--

_ w
_ u. I-

UJ

II:

z
0

o

Z

z _
z_

_ z -- _ N

I--

P" ¢/)

Z U.l U.I

z j
0 tu ._
o o __
>. ,, z

z uJ
- o :E

o z
uJ 0
-_ _ n_
o
0 _ z

n" tu

E
0

ILl

l--

"r

I--

W
I--

0
121

7-
if}

0

i
i

>-
..I
Z
0

UJ
0
Z
UJ
E
tU
LI.
1,1
n-

O.
>

r_

E
O_
"3

¢-



Section 3.0 Waivers and Deviations

• Note: All waivers and deviations were formally approved

by NASA



t,;t _._1;i ';I t C)ll I)t:VI,"_IIt It"J,Wt\IVI l{

i":_,¢_ _.ft! .'; 7[ ] 4thl _r .Hi f_.'r .w_.ttu, /_¢wr';)

P'i t_..'(212_i_ .,,.'_,N_T{\ II _l
_1 F.11_.,.r:J7

1. ORIGINATORI_,b",t4EANDADDRE,.S._

TRW Space & Electronics Grou_

4. DESIGNATION FOR DEVIAT1OI'¢WAIVER

a. MODEL TYPE b. CAGE CODE c. SYS. DESIG.

11982
7. SPECIFICATIONS AFFECTED - TEST PLAN

d.0EV/WAIVER NO.

WOO1

CAGE CODE SPECIFICATION/DO'CUMEm NO.

a. SYSTEM TRMM-711-058
b. ITEM CCR 0B-0457

c. TEST PLAN

9. TITLEOFDEVIATIOi'C'WAIVER

Qual Panel Thermal Cycling
i,o COmP.ACTNO.ANDLINEITEM

NAS 5-32464

12.CONFIGURATIONiq'E_,'INOMENCLATURE

Qualification Panel

14. NAMEOFLOWESTPART;ASSEMBLYAFFECTED

OuaNficatJon Panel

16. LOT NO

N/A

REV.

5. BASELIPIE AFFECTED

D IE_4CT_I,_L F"l ALLOCAT EC

I'_ PRGCUCT

8. DRAWINGS AFFECTED

[_] [_EV]A T]ON F'_ WAIVE_

3

60T}4ER SYSTE_' CONFIGURATION

ITEMS AFFECTED

FI', E]

CAGE CODE t',;.__R

9.a. WEAPON SYSTEM CODE OR DESIGNATION

N/A

RE-I/.

1% PROCURINGCOmP._.,CTINGOFFIC&R

Joseph Kroener

COOE 284.4 I T_
13 CLASSIFICATION OR DEFECT

(301) 285-3294

a. CD NO b. OE=ECTNO.

19. EFFECT CN COST PRICE

None None
21. E.,=FE,CTON !NTE_.--ATED LOGISTIcs SUPFORT, INTERFACE ©R SOFI%"TARE

None

c. DEFECT CLaSSiFICATiON

15 PART NO. Oh "PYRE DESIGNATION

D828370-1 -900

1"7 QTY 18 F,E'CUP,PJNG DEVLATIC)_'WA;VER

One [-q ,_ [] NO
20. EFFECT ON DELJVE.=.Y SCHEC,ULE

22. DESCRIPTIONOFDEVIATION/WAIVER

See attached.

23. NEED FOR DEVATION,"WAIVER

See attached.

24. SERIAL NUMBE._S) AFFECTED

N/A

25. SUBMITTING ACTIVITY AU'I_ORIZED SJ_N._,TURE/
" z'

Lee C. Pekarekj_'-_ L/,£'_,_/"/_"u.._ "1._-

25. a. TITLE

Program Manager

26. APPROVAL�DISAPPROVAL
a_ RECOMMEND [] APPROVAL [] DISAPPROVAL

c. GOVERNMENT ACTIVITY SIC-tC-%TUREb. APPROVAL

] APPRO',,ED

] DISC.,F,FROVED

d. APPROVAL

] AF,F.RO_,ED

] C IS_%FPF'_O',,/ED

e. GOVERPIMEFIT ACTIVITY

DO FoIIY, 16_.1. JLIL 55

DATE (YYMMOD)

SIC-,"¢_,TURE DATE (YYMIvlDD)





REQUEST FOR DEVIATIONANAIVER (continued)

22. Description of Deviation/Waiver

- Reference current specification TRMM-711-058 CCR 0B-0457
Section 3.10.4.1.

- The qualification panel has satisfactorily completed all requirements of this

section with the following exception

1 crack on 1 cell appeared during the thermal cycle interval #21 through

#1000. The crack does not adversely impact the panel electrical output as

demonstrated by post #1000 cycle flash testing. For reference note that this

crack was the only one resultant during all the environmental testing (acoustic

and thermal cycling). A map of the cell crack is attached.

23. Need for Deviation/Waiver

NASA-GSFC concurrence to proceed with flight cell stack fabrication is required.

TRW hereby requests the authorization to initiate the cell glassing process.



REQUEST FOH DEVIATION/WAIVER 1 V^T_m'_,c_l

r_ _-_0 _ _r _ _j I 95107/05

1. O(_IGI_TC_ _ _

TRW Space & Electronics Group

NAS_-SZ_G4
• , ._ .. . ..

(L)_arrfication Panel

" . Qualification Panel .
, . . - .,..

N/A
_ B,=_=r=crc_ cos'r,_m_ •

None

lrrE_SN=FECTED

•"_v. _ _o_ _,_

Joseph Kroener

coo_ 284.4

_. C_]ION O_ DEFECT

_.CDNO. I b.D(_ECTNO.

[
15. PARTNO.OR "[YPEDE.._I_

D828370-1-900
o. .

17. QTY l& _ DE'VIATIOWWA/V_

One _ _ .o
21_ I_'T ONDBJVIB_YSC_EDtE_

None

I T_ (.B01) 286-3294

1_ DEFEL'-TCLASSF_..A13ON'

I_ -_ D-_

None

=__=_ _ _e_,:"_ .....

:Seeattached.

z_ N_m _oe_EWT_O_'W_VB_

See attached....

N/A

Lee C Pek_

, .. . ,

_ _PPfK_v_.

Program Manager

/, I> i-

I '°/,_,A_-
DO Form _,_,4. JUI. _.g

" 7-Ar/7/_ F-_/tl

yR_F_ Co-i-P.

_ru_



Jill_

REQUEST FOR DEVIATION]WAIVER (continued)

22. Des_iption of DeviatiorffWaiver

- Reference original Waiver No. WOO1, dated 95106/'19.

This revision is being sut_nitted due 1o finding an additional crack on the same
cell referenced in the original waiver. This revision should be considered an
addition to the original Waiver No. WOO1. The additional crack is documented

on the a_ road map. The additior_l crack was discovered during a
renew of the panel with NASA personnel on 6/28/95.

- Two possibilities exist regarding the occurrence of the additional crack.

1..The additional crack could have existed at the time the original crack,

documented in the original waiver, was found and was missed by the two
inspectors who independerYdy examined the panel. One of the technical

functional managers remarked during the 6128195 review that he had seen

the additional crack prior to 6/28/95, although he is uncertain as to the

exact time flame. No TRMM personnel were aware of any crack other than

::: the one documented in the 6t28/95 review.

2. The additional crack could have occurred after the post-lO00 thermal cycle

inspection point due to residual stresses in the cell or poor handling. The
following operations were performed aft_r"the inspection point during which
the additional crack could have occurred:

Electrical Flash Test - Two separate sets of tests were performed, each

• requiring setup and handling.

X-ray Inspection - The panel was #ansported to another building for this
test_

Transportation back to the solar manufacturing and subsequent handling

•for.photography.

After reviewing the additional crack with the two inspectors who performed the

post-lO00 thermal cycle inspection, it is the position of the Quality Department
that the additional crack was not present at the post-1000 thermal cycle inspection

p nt_

TRW maintains that the probability is very high that all cracks in the one cell were

caused by a noted defect (a raised area) in the cell and not by an deficiency in the
manufactudng process. S. Cabanus of ASEC reviewed the celt on 6/30/95 and
indicated that the defect, though not know for certain, was probably a flaw in the

germanium substr.ate.
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N, t_lc'_t ), _: ,'tr.'!c _I l< li.;_lf.'.<; <lfl(_

St},tcc, Acn lii/i<.;tr;thor_

Goddard Space Flight Center

GreeF_he: M© 20771

Repi,+ [o AItn of 214.3 October 17, 1995

Ms. Pamela Jackson

Sr. Contracts Administrator

TRW Space & Technology Division/Space & Electronics Group

One Space Park

Redondo Beach, CA 90278

t

C't _ r
....Z_"Xt

_,,1 'tj

SUBJECT: Contract NAS5-32464, Request for Deviations/SVaivers W001-Rev. 1 & W004

As previously communicated to TRW verbally, Request for Waiver No. W001-Rev. 1 entitled

"Qual Panel Thermal Cycling" is approved. Also, Request for Waiver No. W004 entitled

"Fibers in Cell Backside Solder Joint" is approved contingent upon the understanding that

TRW will inspect with polarized light and strive to use foam tip swabs and uncut lint free

wipes in the cleaning operations to reduce the number of fibers in the solder joints,

The executed forms entitled "Request for Deviation/Waiver (DD Form 1694)" are enclosed.

Please call Mr. Joseph Kroener, Contract Specialist, at (301) 286-3294 if you have any

questions.



REQUEST FOR DEVIATION/WAIVER I DATE (YYMMDD)

_ns|IUC_IOnS, searchmg ex_slmg data sources, gafhenng and matnl,3inlng the data needed, and c_mplellng and reviewing _ oc, IleC|lon

if lnlormabon. Send comments regarding This burden esllmafe or any OIher aspecf ol _ls toilet'[ion of information, Jncluchng
:,uggesbon,s for re<luting; lYus burden. Io Washlnglon Headquarlers Services, Oirecforale for Information Operabons ant Reports, 1215

Jeflerson Daws Highway,'Sulle 1204, Arlinglon, VA 22202-4302, an(: Io the Office of Information and Regulatory Alfa_,.!,, Of 1_c_ of

1 ORIGINATOR NAME AND ADDRESS

TRW Space & Electronics Group

4. DESIGNATION FOR DEVIATION/WAIVER

a'MODELTYPEIbCAGECODEIc'SYS'DESIG'I"DEv/W'IVER_0"I1982 W002

7. SPECIFICATIONS AFFECTED - TEST PLAN

} CAGE CODE I,[ SPECIF ICATION/DOCUMENT NO 1 REV.

a, SYSTEM TRMM-711-058

b. ITEM I Section 4.10.9

c. TEST PLAN

9. TITLE OF DEVIATION/WAIVER

CONTRACT NO. AND LINE ITEM

NAS 5-32464

10.

12.

14.

5. BASELINE AFFECTED

r--] FUNCT ,ONAL ril J_LLOCA TE _

r-] PRODUCT

8. DRAWINGS AFFECTED

Form Approved

OMBNo 0704-0188

CONFIGURATION ITEM NOMENCLATURE

Reverse Bias Test Panel

NAME OF LOWEST PART/ASSEMBLY AFFECTED

Reverse Bias Test Panel

PROCURING

ACTIVITY

NUMBER

2.

r-! OEV,ATIONlETWA,VER
3.

FI M,NORFI  O"FIoRIT'CA'
6. OTHER SYSTEM' CONFIGURATION

ITEMS AFFECTED
Unknown

r--I YES F'I NO at present

D828360

CAGE CODE NUMBER

9.a. WEAPON SYSTEM CODE OR DESIGNATION

I REV. I

11. PROCURING CONTRACTING OFFICER

Joseph Kroener

CODE 284.4 I TEL (301) 286-3294

13. CLASSIFICATION OR DEFECT

a. CD NO. I b. DEFECT NO. c DEFECT CLASSIFICATION

I [--1M,.OR I--1OR ,OAL
15. PART NO. OR TYPE DESIGNATION

D828360

16. LOT NO. 17. OTY Its.RECURRING DEVIATION/WAIVER

N/A 1 [ [] YES [] NO

19. EFFECT ONCOST/PRICE 20. EFFECT ON DELIVERY SCHEDULE

N/A N/A

21. EFFECT ON IN_FEGRATED LOGISTICS SUPPORT, INTERFACE OR SOFTWARE

N/A

22. DESCRIPTION OF DEVIATION/WAIVER

Reference discrepancy report (attached) #RR3769. After cycling 100 cycles at +85°C, 6 cells have degraded beyond the
3% criteria. Note all cells except BT19 passed criteria through 20,000 cycles at -85°C. Disposition agreed to with NASA
for this discrepancy is to continue lest from cycles #101 through #1000 and re-measure.

23. NEED FOR DEVIATION/WAIVER

Section 4.10.9 Pass/Fail Criteria. The cells shall degrade no more than 3% in peak power.

24. ,SERIAL NUMBER(S) AFFECTED

N/A

25. SUBMITI'ING ACTIVITY AUTI_RIZED SIG, hl/_I'URE/ _....f,_... Ii 25. a. TITLELee Pekarek //-.-PC/ _*/_/{_-,"C"_.':_ '/ Program Manager

26. APPROVAIJDISAPPROV,_L_. RECOMMEND [] APPROVAL [] DISAPPROVAL

b. APPROVAL

_ APPROVED

] DISAPPROVED

_'-'-I d. APPROVAL

I r- ] APPROVED

/ [] DISAPPROVED
DD Form 1694, JUL 84]

c. GOVERNMENT ACTIVITY oZl /_Uq c/_"

'UJ,-J--,,,.
e. GOVERNMENT ACTIVITY

SIGNATURE

SIGNATURE

DATE (YYMMDD)

DATE {YYMMDD)



Report Number: _R3769

*** DEFECT DESCRIPTION ***

AT OPER. 250 (FORWARD 4 MEASUREMENT) THE FOLLOWING CELLS OUTPUT

DECREASE BY MORE THAN 4%

BT3 IS 4.2220, BT6 IS 15.3159, BT!2 IS 4.1649, BTI4 IS 4.8170,

BTI5 IS 4.6522 _'D BTI9 IS 5.8250 ALL S/B 4% OR LESS.

*** DISPOSITION INSTRUCTIONS/REMarKS ***

Use as is. This test is informational and the data shall be used

for engineering purposes. The limit designated as 3% maximum loss

was used to trigger a close watch on the cells under test by the

RDE. Since this has now occured, the procedure for data review

will be changed to require Specific RDE review of data after each

segment of therma!e!ectrical cycling. A waiver shall be generated to

allow continuance of the test through o the end without additional

Discrepancy reports to be written against this output !css defect of

any and all cells on the panel.

Disposition: A - FfRB Use-As-Is

Approvals for Material Non-Confo_-mance

PR: Manufacturing: A. Wojta!ewicz

Date: 1!-AUG-95

QA: L. J. Irwin

Date: !I-AUG-95

_IRB: Engineering: M. A. Kruer QA: L. J. Irwin

Date: !4-AUG-95 Date: 14-AUG-95

Manufacturing: Govt:

Date: Date:

*** RETEST INSTRUCTIONS ***

*** OVERSTItESS STATEMENT ***

Cause: 9A - Under investigation (TBD)

Responsibility: 03 - S&TD/MS&TPC Unable to Determine/Other

Corrective Action: 9A - Under investigation (interim)

This Document For Reference Only - See Computer for Current Data

Date Printed: Mon Aug 14 12:22:16 1995

Page: 4



Report Number: _R3769

_o. Prior Occurrences: 0
No. Recurrences:

*** CAUSE ***
UNDERINVESTIGATION

*** CORRECTIVEACTION ***
UNDERINVESTIGATION

Total Line Cost: $0
*** COST CO_ENTS ***

C/A ECD:
C/A Actionee:

Material Ccsns: $

For Reference Only - See Computer for Current Data
Date Printed: Mon Aug 14 12:22:17 1995

Page: 5



National Aeronnutics :rod
Space A&mnistrafion

Goddard Space Flight Center
Greenbelt, Maryland
20771

7M.4 Aueust 16th, 1995

Lee Pekarek program manager for TI_,IM Solar Array NASS-32464
TRW Space and Electronic Group
One Space Park
Redondo Beach, CA 90278

SUBJECT: Disposition of reverse bias test panel:

As per our verbal agreement GSFC approves the TRW intention to replace the TRMM reverse bias
panel in the thermal cycling chamber to Finish the full thermal cycling testing.

734.4/Ms. Vickie Moran

co"

734.4/Mr. Ed Gaddy
734.4 Richard Stegeman
303 / Paul Frazer
722.2/Jon Lawrence



Goddard Space Flight Center

(ir{:(:T t)<'11, MD 3c_/7"1

284.4

Ms. Pamela Jackson

Sr. Contracts Administrator

r.b_21 .

/,"? RECEIVEO ._,

TRW Space & Technology Division/Space & Electronics Group

One Space Park

Redondo Beach, CA 90278

August 22, 1995

SUBJECT: Contract NAS5-32464, P.equest for Deviatiol)s/Wa!vers W002 & W003

Request for Waiver No. W002 entitled 'Reverse Bias Test Panel" is approved.

Request for Deviation No. W003 entitled "Glassing" is approved contingent upon the

following conditions:

1) All uncured adhesives must be removed after the back side soldering and prior to

panel assembly; and

2) This relaxation of the coverglass void criteria shall not change the final power

requirement as called for in the specification.

The executed forms entitled "Request for Deviation/Waiver (DD Form 1694)" are

enclosed. Please call Mr. Joseph Kroener, Contract Specialist, at (301) 286-3294 if

you have any questions.

Contracting Officer

]



REQUEST FOR DEVIATION/WAIVER

('See MfL-STD480 or 481 lot ins_rucbons)

PubliC reporb,q_ DJrGe_ for ;Tt'S C,o,iecIion o; inlorm,311op, IS £'5bm;31@c IC 8verage Z hours pt'f r_tglJc'qse. _nc:u_ng Ihe (iq'le to' re_ _,,,,ing

inslruc_lons, Se_3rChlP, g existing 13a:a sources, ._;lIh_rlng ;_nd rhalnIa_nlrlg Ihe dale noeo_d, _ng cort_pli21!n(j arad rOvpow_r_ Ihe C_ I('_ _or "1

Of _rfformallor_, Ser_r! com,me_ls regarolr_g Ibis borden e,$11male or any Other -3Sp£'CI of [his collechon Ot mforr_zJIion, rraclu_lng

_uggeshons lot re_uGng this burden, Io W,ashlnglon Headqu,,_rterS Services, DJrecIorale t_r Iqlorr"_aIior_ Oper.,.3t_or_s a,'ll3 ReDO'iS 121 5

Jeffersor_ DavL'-- Hig",way, Sc te 1204, Arhngton, "_'A 22202-4302, and Ic me Otflce at latormat_gr" aqd Regu;.3tory Attarr$ O,"f_ce of

I ORIGINATOR NAME AN0 ADDRESS

TRW Space & Ele_ronics Group

I

4 DESIGNATION FOR DEVIATION_NAIVER I

a MODEL TYPE b CAGE CODE J ¢ SYS. DESIG lc DEV,'WA_VERNC.I
11982 I I W003

7. SPECIFICATIONS AFFECTED-TEST PLAN J

Ii CAGE CODE} SPECIFICATION/DOCUMENT NO. I REV.

0",TEM YSTEMI I 1 1
C TEST PLAN I t

9. TITLE OF DEVIATIONA_AIVER

Glassing

For::: Approv_'d

OM_ No 0704-0;58

FROCUR:NG

ACTIV:TY

NLIMEE=,

2

[] DEVIATION [] WAIVER

3

[X[X[_MINOR J_j MAJOR J_] CRITICAL

5. BASELINE AFFECTED 6 OTHER SYSTEM CONFIGURATION

F'--I _,JNCTIO_.:. E_] ALLOCATED ITEMS AFFECTED

J_ P_ODUOT ['-'] YES _ NO

B. DRAWINGS AFFECTED 828373

CAGE CODEI NUMBER j REV

I I
I I

10.

I £a WEAPON SYSTEM CODE OR DESIGNATION

1
I

12. CONFIGURATION ITEM NOMENCLATURE J13 CLASSIFICATION OR DEFECT

Ia. CDNO. _. DEFECT NO.

Flighl Solar Cell S:acks

CONTRACT NO AND LINE ITEM

NAS 5-32464

11. PROCURING CONTRACTING OFFICER

Joseph Kroener

CODE 284.4 J TEL (301) 286-329:

c DEFECT CLASSIFICATIONM,NOR D MAJO_ [_] CRITICAL

14. NAME OF LOWEST PART, ASSEMBLY AFFECTED J15. FARTNO. OR TYPE DESIGNATION'

Solar Cell Stacks J g28373

_ _OTNO It;'. o_ / _s RECURR'.,G._EV_AT,ON_'.'A_VE_,
_'A I S_S J [] YES [] No

19. EFFECTN/AON COST.'PRICE 20 EFFECTN/AON DELIVERY SCHEDULE

21. EFFECT ON INTEGRATED LOGISTICS SUPPORT. INTERFACE OR SOFTWARE

N/A

22. DESCRIPTION OF DEV1ATIONfWAIVER

See atlached.

23. NEED FOR DEVIATION/WAIVER

Minor variances to glassing void specification discovered during cell stack inspection under magnification. Additionally

a few instances (less than 4 units of 2700 inspected) show evidence of uncured adhesive around the cell edges.

Deviation requested to minimize MRB activity, attendant handling, and significant schedule delays.

24. SERIAL NUMBER(S) AFFECTED

N/A

25. SUBMITTING ACTIVIT,Y AUTHOR/_E LSIGN_zTURE J 25. a. TITLELee Pekarek f.--,,7...z4_. / Ov,_-_ /_.,,,,_ _ Program Manager

26. APPROVALfDISAPPROVALa. RECOMMEND [] APPROVAL [] DISAPPROVAL

SIGNATUREb. APPROVAL ,,L,_

APPROVED _

LI DISAPPROVED

d. APPROVAL

IM APPROVED
IM D,SAPPROVED
DO Form 1694, JUL 68

c. GOVERNMENT ACTIVITY _. J /_ (..1.3 _"
f ,

e. GOVERNMENT ACTIVITY '_ SIGNATURE

DATE (YYMMDD)

1
DATE (YYMMDD I



23.

Request for Deviation/Waiver

Description of Deviation/Waiver

The new glassing criteria for TRMM cell stacks shall be as follows:

1. Allowable adhesive-free area for any single bubble or void is 2 mm diameter.

2. The total allowable adhesive-free area from allowable bubbles or voids shall

be less than or equal to 1% of the total area, or 0.176 cm 2.

. Bubbles or voids less than 0.2 mm diameter or equivalent area may be

disregarded when summing for the total allowable adhesive-free area defined
above.

For the cell edges, defined as any area physically in contact with any edge of

the cell, the allowable adhesive-free area from voids, bubble, tearouts, or

scalloping is 5% of the total cell area, or 0.88 cm 2 subject to the following:

, Contiguous voids, bubbles, tearouts or scalloping less than 0.2 mm diameter

or equivalent area may be disregarded when summing to this total allowable

area.

, Contiguous adhesive-free areas with greater than 1% of the cell area cr
0.176 cm 2 shall have the overhanging edge of the glass greater than or

equal to 3 mils (or 0.08 mm), overriding the standard glassing allowance.

3. Any uncured adhesive may be left to the next level of assembly, where it will

be evaluated after vapor degreasing.

The glassing criteria for module level inspection shall be the same as the cell
stack criteria except cell stacks with uncured adhesive after assembly cleaning

shall be referred to MRB.



F",,J,/I_<"_, _1A,c:re_i_<it lht "s , il l(t

{]t Xtc'<''\t Ill Ill _V;II 4I i( _fl

Goddard Space Flight Center

(3rec.nbelt, MD 207'71

284.4

Ms Pamela Jackson

Sr Contracts Administrator

[C] RECEIVED _s

TRW Space & Technology Division/Space & Electronics Group

One Space Park

Redondo Beach, CA 90278

August 22, 1995

SUBJECT: Contract NAS5-32464, Request for Deviations/Wawers W002 & W003

Request for Waiver No. W002 entitled 'Reverse Bias Test Panel" is approved.

Request for Deviation No. W003 entitled "Glassng' is approved contingent upon the

following conditions:

1) All uncured adhesives must be removed after the back side soldering and prior to

panel assembly; and

2) This relaxation of the coverglass void criteria shall not change the final power

requirement as called for in the specification.

The executed forms entitled "Request for Deviation/Waiver (DD Form 1694)" are

enclosed. Please call Mr. Joseph Kroener, Contract Specialist, at (301) 286-3294 if

you have any questions.

Contracting Officer



rqatio_:i Ac,_or_autics and

Space Adr:_inistration

Goddard Space Flight Center

Greenbelt, MD 20771 @
734.4

Mr. Lee Pekarek, Program Manager
TRMM Solar Array Contract NAS5-32464

TRW Space and Electronic Group
One Space Park
Redondo Beach, CA 90278

August 17, 1995

Dear Mr. Pekarek:

We have reviewed the letter "Solar Cell Glassing Adhesive Inhibition & Washout" and the Request
for deviation / Waiver. GSFC approves the request with conditions.

Condition #1: All uncured adhesive shall be removed after the back side so!tiering and prior to
panel assembly.

Condition #2: This relaxation of the coverglass void criteria shall not change the final power
requirement as called for in the Specification.

--v_-_.v,-Vickie Moran
TRMM Power System Engineer

cc_
284.4/Mr. S. Metcalf
303 / Mr. L. Moore
722.2/Mr. J. Lawrence

734.4/Mr. E. Gaddy
734.4/Mr, R. Stegeman (J&T)



REQUEST FOR DEVIATION/WAIVER

(See MIL-STD-480 or 481 for instructions)

DATE (YYMMDD)

95/09/20

Public reporting burden for this collection of reformation is estimated to average 2 hours per response, including the time lot
data sources, gathering and maintaining the data needed, and completing and reviewing the collection of information. Send ¢
or any other aspect of this collection of information, including suggestions for reducing this burden, to Washington Headquarl
Operations and Reports, ] P15 Jefferson Davis Highway, Suite 1204, Arlington, VA 22202-4302, and to the Office of Infom_a
Management and Budget, Washington, DC 20503.

Form Approved

OMB No. 0704-0188

r_ l{',J.Gu_.C_-_yl'_eVarchi
oil_IbJlliiiERegardin9 this burdc
ers Services, Directorate for I_
tion and Regulatory Affairs, O

1. ORIGINATOR NAME AND ADDRESS

TRW Space & Electronics Grroup

One Space Park

Redondo Beach, CA 90278

4. DESIGNATION FOR DEVIATION/WAIVER
a. MODELTYPE b. CAGE CODE c. SYS. DESIG.

1 1 982

7. SPECIFICATIONSAFFECTED- TEST PLAN

S. BASELINE AFFECTED

d. DEV/WAIVER NO_] FUNCTIONAD ALLOCATI

W004 _1 PRODUCT

CAGE CODE SPECIFICATION/DOCUMENTNO.

a. SYSTEM TRMM 711-058
b. ITEM

c. TEST PLAN

9. TITLE OF DEVIATION/WAIVER

Fibers in Cell Backside Solder Joint

10. CONTRACT NO. AND LINEITEM

NAS5-32464

CONFIGURATION ITEM NOMENCLATURE

TRMM Solar Panel Assembly

12.

REV.

8. DRAWINGSAFFECTED

CAGE CODE NUMBER

2.

[]   EVIAT,O.F7WAIVER
3.

El M,NORD MAJORI--1CRIT,CA 
6. OTHER SYSTEM/CONFIGURATIO

::) ITEMS AFFECTED

D YES E_] NO

9.a. WEAPON SYSTEM CODE OR DESIGNATION

REV.

11. PROCURING CONTRACTING OFFICER

CODE I TEL
13. CLASSIFICATION OR DEFECT

a. CD NO. b. DEFECTNO. I c. DEFECTCLASSIFICATION

E_a MINOR D MAJOR

15. PART NO. OR TYPE DESIGNATION

828340-I and -2, 828350-I, 828360-I

14. NAME OF LOWEST PART/ASSEMBLY AFFECTED

Solar Cell Module Assembly

16. LOT NO. 17. QTY 18. RECURRING DEVIATION/WAIVER

N/A _] YES [_] NO

19. EFFECT ON COST/PRICE 20. EFFECT ON DELIVERY SCHEDULE

N/A

21. EFFECT ON INTEGRATED LOGISTICS SUPPORT, INTERFACE OR SOFTWARE

N/A

22. DESCRIPTION OF DEVIATION/WAIVER

Allowance for no more than five (5) fibers total in any interconnect solder joint. No more than one (1)

of the five fibers can be located in an inspection hole. Exceeding these limits is cause for rework. Loose

fibers shall not be cause for rejection/rework.

E] CRITICAL

23. NEED FOR DEVIATION/WAIVER

Reference Specification Section #3.9.3.5 Interconnect Imperfections.

24. SERIAL NUMBER(S) AFFECTED

N/A

25. SUBMITTING ACTIVITY AUTHORIZED SIGNATURE 25. a. TITLE

L. C. Pekarek Program Manager

26. APPROVAL/DISAPPROVALa. RECOMMEND [] APPROVAL [] DISAPPROVAL

b. APPROVAL c. GOVERNMENTACTIVITY SIGNATURE DATE (YYMMDD)

] APPROVED

[] DISAPPROVED

e. GOVERNMENTACTIVITY SIGNATURE DATE (YYMMDD)d. APPROVAL

] APPROVED

D DISAPPROVED

DD Form 1694, JUL 88

Ig exisllr

rl estlmal

ii'orlll,ll _C

rice of



REQUEST FOR DEVlATIONANAIVER

(See MIL-STD-480 or 481 for/nstructlons)

DATE (YYMMDD)

96/02/28

Public repodmg burden 10r this cohedion of intotm,ltJon is eslin_ltod to ave.rage 2 hours I_r t_.._p,onse, including the tirr_ for rewe,,*_ing instructions, se&,_¢ung

_isling d04:t sours, ga=heting and rr_inl_n=ng the data n_. and cornplehng and rev_ng the co_lec%on of inforr'r_tion. Send oomrr_nts r_ardlng this

_rden estimate of any =her mpecl ol thB ooJtection ol info_mnlion, including suggestions for reducing th_ burden, to W_shlngton H_dqua, dem .Serw,_l.

•"J_rodotnte for |n|otrr_tion Operat=on_ =v_d Records. 1215 Jefferson DaWs H_hwa¥. Sure 1204. Arlir_lglon , VA 2_202.4302. and Io the Offioe o_ Inlorrrmt*_m and

ReOulato _, Affai_. Oflce o{ Managerr_,nt and Budget. Washington. DC 20503.

Form Approv_,d

OMB No. 0704-0188

PROCURING ACTIVnY

NL._BER

1. ORIGINATOR NAME AND ADDRESS

TRW Space & Electronics Group

One Space Park

Redondo Beach, CA 90278

4. DESIGNATION FOR DEVIATION/WAIVER 5. BASEiLINEAFFECTED

2.

D c r.c, 
6. OTHER SYS'fB_ CONRGURATION

a. MODELTYPE b CAGE CODE c SYS. DES_. d.DEV,_NAIVER NO.

W005

D FUNCTIONAL D ALLOCATED

ITEMS AFFECTED

r-i 171
7. SPECIFICATIONS AFFECTED - TEST PLAN

C.'_GE CODE SPECIFICA_UM ENT NO

a. SYSTEM

b. rrEM TRMM-711-058
c. TEST PLA_

9. TITLE OF DEVIATION/WAIVER

Solar Cell Tape Pull Test
10. CONTRACT NO. AND LINE ITEM

NAS5-32464

12. CONFIGURATION ITEM NOMENCLATURE

14.NAMEOFLOWESTPART/ASSEMBLYAFFECTED
Solar Cell

16. LOT NO.

All
19.EFFECTONCOST/PRICE

None

8. DRAWINGS AFFECTED

REV CaGE CODE

9.a. WEAPON SYSTEM CODE OR DESIGNATION

11. PROCURING CONTRACTING OFFICER

o:_ 214.3
13, CLASSIFICATION OR DEFECT

a. CD NO. b. DEFECT NO.

J. Kroener

(301) 286-3294

REV.

c. DEFECT CLASSIFICATION

r-I I-1c AL
15. PART NO. OR TYPE DESIGNATION

TRW No. 8Y040-022U-001
17. QTY 18. RECURRING DEVIATIONANA'iVE'R

9248 I'--J _ [] No
20. EFFECT ON DELIVERY SCHEDULE

None
21.EFFECTONINTEGRATEDLOGISTICSSUPPORT,INTERFACEORSOFTWARE

None
22. DESCRIPTION OF DEVIATION/WAIVER

Ta_g_ pull test required in Section 4.9.1.2 not performed.

23. NEED FOR DEVIATION/WAIVER

See attached.

25. a. TITLE

Program Manager

24. SERIAL NUMBER(S) AFFECTED

All four solar array panels.
25. SUBMITtiNG ACTIVITY AUTHOI_IZED SIGN/Y_IJRE /

/ "* y

Lee C. Pekarek _,¢,.C:.//_-_,,_/,_/wq___

26. APPROVAL/DISAPPROVAl.:/& RECOMMEND [] APPROVAL [] DISAPPROVAL

c. GOVERNMENT ACTWI'P( S_,NATURE DATE (YYMMDD)b, APPROVAL

] APPROVED

[] DISAPPFOVED

d, APPROVAL

[] ,,u=,mo,,,_
] DISAPPROVED

e. GOVEF_MENT ACTIVITY

I
_E DATE (YYMMDD)'"

DD Form 1694. JUL 88



Request for Deviation Waiver No. W005 (continued)

23. Need for Deviation/Waiver

Tape pull test was not performed.

This is viewed by contractor as a destructive test which would cause

additional cells to be purchased, increasing the contract cost

significantly.

- Waiver of this task was agreed to at the CDR in 1993. A copy of the

action items listing submittal of this waiver is attached.



REQUEST FOR DEVIATION/WAIVER

(See MIL.STD-480 or 481 for Instructions)

DATE (YYMMDD)

96/02/28

Public toporhng burden tot lhis ¢o/lloclion cJ inloi"rr_lon is eshrna|o,d to sverage 2 hours per response, including Ihe tim for reviewing instruclions, so_'ct.ng

oxlsling data Iourl:_s. g_hering and rrts=ntmnmg the dnta r'.et_ded, and corrtplohng and revil.t._ng the co41eL-dion of irdormiltion. Send ¢omn'_nts r_gardinl.l this

.urden eslirnllle or any I_her _pecl of this _tl_tTon of info,Tmtion, indudcng suggestions for roducing (hls burden. (o Waulhington HIl_ldquarlerll Servlc_l=.

Jirectorale for Informabo_ Operal=ons and Reports. 1215 Jefferson Dams H=ghway. Sure 1204. Arlington. VA 22202-4302. and Io the Office o_ In|orrnahon and

Regulatory Affmrl. Office of Manageme_nt lind Budget. Wmhington. DO 20503.

Form Approved

OMB No. 0704-0188

PROCURING ACTIVITY

NUMBER

1. ORIGINATOR NAME AND ADDRESS

TRW Space & Electronics Group

One Space Park

Redondo Beach, CA 90278

4. DESIGNATION FOR DEVIATION/WAIVER

a. MODEL TYPE b. CAGE CODE I c. SYS. DESIG d.DEV._NAIVER NO

W006

7. SPECIFICATIONS AFFECTED- TEST R_AN

a SYSTEM I C#_ECODE I SPECIFICA_UMENTNO. REV.b. ITEM I TRMM-711-058
c. TEST PLANI

9. TITLEOF DEVIATION/WAIVER

Solar Cell AR Coating Durability
10. CONTRACT NO. AND LINE ITEM

NAS5-32464

2. CONFIGURATION ITEM NOMENCLATURE

14. NAME OF LOWEST PART/ASSEMBLY AFFECTED

Solar Cell

16. LOT NO.

All
19. EFFECT ON COST/PRICE

None

5. BASELINE AFFECTED

r-I FUNCTIO_L I--I Al IOCATEC

8. DRAWINGS AFFECTED

2.

CAGE C(:X)E

9.a. WEAPON SYSTEM CODE OR DESIGNATION

3.

i 1, o. 1-1 [--1cR cA,
6. OTHER SYSTEM/CONFIGURATION

ITEMS AFFECTED

FI' El .o

REV.

11.PROCURINGCONTRACTINGOFFICER

ccoE 214.:_ IrB-
13.CLASSIFICATIONORDEFECT

J. Kroener

(301) 286-3294

a. CD NO.

b. DEFECT NO.

c. DEFECT CLASSIFICATION

[] Fi I--Ic. cAL
15. PART NO. OR TYPE DESIGNATION

TRW No. 8Y040-022U-001
17. QTY 1 18. RECURRING DEVIATION/WAIVER

9248 [ I-'1 "_s [] _o
20. EFFECTON DELIVERY SCHEDULE

None
21. EFFECT ON INTEGRATED LOGISTICS SUPPORT, INTERFACE OR SOF-RNARE

None
22. DESCRIPTION OF DEVIATION/WAIVER

Testing of solar cells per Section 4.9.1.3 not performed.

23. NEEDFORDEVIATION/WAIVER

See attached.

24, SERIAL NUMBER(S) AFFECTED

Allfour solar array panels.

25. SUBMITTING ACTIVITY AUTHORIZED SIGNATURE

Lee C. Pekarek .-..___ //_..]_c4/_k/,,_,?/:c//; I

26. APPROVAL/DISAPPROVAL a. R_MEND [] APPROVAl_

25. a. TITLE

Program Manager

] DISAPPROVAL

b. APPROVAL

] APPROVED

] DISAPPROVED

d. APPROVAL

] _VED

] DISAPPROVED

C. GOVERNMENT ACTIVITY

e. GOVERNMENT ACTIVITY

SIGt_'fURE

SKT_,4"4ATURE

DATE (YYMMDO)

DATE (YYMMDD)

I
DD Form 1694, JUL 88



Request for Deviation Waiver No. W006 (continued)

23. Neecl for Deviation/Waiver

Test not performed due to inability of coating to withstand test.

- On a sample lot submitted to the test, 3/4 of the coating thickness

abraded off after rubbing with the eraser.

Coating did survive the 17,000 thermal cycle qual panel requirement and

the 12 cycle flight thermal vacuum requirement. No AR coating degradation
observed.



DATE (YYMMDD)

J REQUEST FOR DEVIATION/WAIVER 9 6 / 0 2 / 2 8

(See MIL-STO-480 or 481 for_ instructlons_
I

urden estin_(e or any olher _lp, ed of thin oolk_tiOn ot informalkxl, including suggostions Ior Tegucing lhm burden, to W.',.shmgfon Headquarle_ ._rv_c_,_,

liraclorale lot Inlorrn.1,lionOperal=Oml And Re_oods, 1215 JeffllrslonDa_s HIghwny. Sude 1204, Arlington, VA 22202-4302. and to lhe l_ioe of Infom'_fion and

Regulalory Attmm. Offce ol M._,agernenl and Budget. Wr=shinglon. DC 20503.

Form Approved

OMB No. 0704-0188

i

PROCURING ACTIVFD(

NUMEYER

1. ORIGINATOR NAME AND ADDRESS

TRW Space & Electronics Group

One Space Park

Redondo Beach, CA 90278

4. DESIGNATION FOR DEVIATION/WAIVER

a. MODEl.TYPE b. CAGE CODE ] c. SYS. DESIG.

I
7. SPECIFICATIONS AFFECTED - TEST PLAN

2.

rq DE,_AT_ IE]W'_V_
3,

I_1,,,_ I-1_,,_ U1c.mc,,

SYSTEM ]

b. _EM ]

c. TEST pLAN I

C_E CODE SPECIFICA@LIMENT NO.

TR M M-711-058

9. TITLE OF DEVIATION/WAIVER

Solar Cell Absorptance Verification
10. CONTRACT NO. AND LINE ITEM

NAS5-32464

12. CONFIGURATION ITEM NOMENCLATURE

14.NAMEOFLOWESTPART/ASSEMBLYAFFECTED
Solar Cell

16. LOT NO.

All
19.EFFECTONCOST/PRICE

None

5. BASELINE AFFECTED
I d.DEVmAIVER NO. O FUNCTIONAL [_I ALLOCATE£W007 [_] mooJcT E] ,tes

8. DRAWINGS AFFECTED

REV. I CAGE COOE

I
I

9.a. WEAPON SYSTEM CODE OR DESIGNATION

11. PROCURING CONTRACTING OFFICER

6. OTHER SYSTEM/CONFIGURATION
ITEMS AFFECTED

REV.

Co_ 2,1 4,3
13. CLASSIFICATION OR DEFECT

aL CD NO. J b. DEFECT NO.

I

J. Kroener

I_- (301) 286-3294

c. DEFECT CLASSIFICATION

_ 1-1_ r-I _AL
15. PART NO. OR TYPE DESIGNATION

TRW No. 8Y040-022U-001
17. aT¥ / 18.RECURRINGDEWAT_O_VA,VER

9248 _ I---I _ E2] NO
20. EFFECT ON DELIVERY SCHEDULE

None
21. EFFECT ON INTEGRATED LOGISTICS SUPPORT, INTERFACE OR SOFTWARE

None
22. DESCRIPTIONOFDEVIATIONANAIVER

Testing of solar cells per Section 4.9.1.4 not performed.

23. NEED FOR DEVIATIONh/VAIVER

See attached.

24. SERIAL NUMBER(S)AFFECTED

All four solar array panels.
25. SUBMITTING ACTIVITY AUT_ORI7EI_S_GNATU_E

Lee C. Pekarek"x_-d,_/,e,_(i _,'_'\ ,,',,',,"

26. APPROVAIJDISAPPROV/_L a. RECOMMEND [] APPROVAL

b. APPROVAL

[] ,_,_ROw.D
[] DISAPPROVED

I 25. a. TITLEProgram Manager

] DISAPPROVAL

-_ I d. APPROVAL

IF! A_,_o_
113D=_OV_D

C. GOVERNMENT ACTIVITY

e. GOVERNMENT ACTIVITY

SIGNATURE DATE (YYMMDD)

I
DATE (YYMMDD)

DD Form 1694. JUL 88



Request for Deviation Waiver No. W007 (continued)

23. Need for Deviation/Waiver

- Test not performed due to inability to pass test.

- Sample testing yielded absorptance values of .89-.90 versus a

requirement of .87. The .89-.90 values are consistent with the
standard values of the ASEC Ge/GaAs cell (TRMM and EOS).



REQUEST FOR DEVIATION/WAIVER

(Se8 MIL-STD-480 or 48t for Instructions)

DATE (YYMMDD)

96/02/28

Put_ic roperling burden for this collection of inform,lien is _lim.lte, d to av_'ago 2 hour_ p_r m_ix_s*, including lhe time lor revi_tng inslructton"., so_d'_ing

o=isting d;lla sourc_, g.11hnring and rt_1inlaning lhe dala n,r,od_l, and cot_ip_t,ng and rovmwing lhe cdl_cl_on of in4orrr_11ion. Send comm_nl$ to_;Irding t.hill

burden i_limale or any olher ,.lsp_l of thin oolleclen of in|otm_tion, indud_g _ugge_lions lot r¢'_luclng lh_ burden, to Wa._hington Headqunrler,J ,Service.

Dirq_ctorate for Irdotn_tlon Ol_t,'thons and Reporls. 1215 Jefferson Daws Highwny. Suite 1204, Arlington. VA 22"202_1302. and Io Ihe C_fio8 of Inlorrrklbon and

Regulalory Affairs. Office ot Management and Budget, WaBhington, E)C 20503

F orm Approved

OMB No. 07040188

PROCURING ACTIVITY

NUMBER

1. ORIGINATOR NAME AND ADDRESS

TRW Space & Electronics Group

One Space Park

Redondo Beach, CA 90278

4. DESIGNATION FOR DEVIATION/WAIVER

a. MODEL TYPE b. CAGE CODE c. SYS. DESIG. d.DEV/WAIVER NO.

W008

7. SPECIFICATIONS AFFECTED -TEST PLAN

CAGE COOE SPECIFICATION/DOCUMENT NO.

a. SYSTEM

b rrEM TRMM-711-058
c. TEST PLAN

9. TITLE OF DEVIATION/WAIVER

Accelerated Humidity Test
10. CONTRACT NO. AND LINE ITEM

NAS5-32464

REV.

12. CONFIGURATION ITEM NOMENCLATURE

14.NAMEOFLOWESTPART/ASSEMBLYAFFECTED
Solar Cell

16. LOT NO.

Various
19.EFFECTONCOST/PRICE

None

5. BASELINE AFFECTED

[_ FUNCTIONAL _] ALLOCATED

2,

I-] DE' A 
3,

I--] 1--1cRn ,,
6. OTHER SYSTEM,' CONFIGURATION

ITEMS AFFECTED

rTI No
8. DRAWINGS AFFECTED

CAGE CODE NUMBER RE'V.

9.a. WEAPON SYSTEM CODE OR DESIGNATION

11. PROCURING CONTRACTING OFFICER

coDE 21 4,3
13. CLASSIFICATION OR DEFECT

& CD NO. b. DEFECT NO.

J. Kroener

! TEL (301) 286-3294

I c. DEFECT CLASSIFICATION

15. PART NO. OR TYPE DESIGNATION

TRW No. 8Y040-022U-001
17. QTY 18. RECURRING DEVIATION/WAIVER

Approx. 7700 [-'] _ [] NO

20. EFFECT ON DELIVERY SCHEDULE

None
21. EFFECT ON INTEGRATED LOGISTICS SUPPORT, INTERFACE OR SOFTWARE

None
22. DESCRIPTION OF DEVIATIONNVAIVER

Accelerated humidity test per Section 4.1.0.1

evaporation lots.

not performed on all contact

23. NEED FOR DEVIATION/WAIVER

See attached.

24. SERIAL NUMBER(S)AFFECTED

All four solar array panels. !
25. SUBMrFrlNG ACTIVITY AUT_RIZE_. _IGN,ajI"URE

Lee C. Pekarek r,)_-_" f_Z_,'tL_ l/_rP_q_:

26. APPROVAIJDISAPPROVA'[ a. RECOMMEND [] APPROVAL

25. a. TITLE

Program Manager

] DISAPPROVAL

b. APPROVAL

[] _movEo
[] DISA_VED

d. APPROVAL

r--I DISAPPROVED

c. GOVERNMENT ACTIVITY

e. GOVERNMENT ACTIVITY

_TURE

_TURE

DATE (YYMMDD)

DATE (YYMMDD)

DD Form 1694, JUL 88



Request for Deviation Waiver No. W008 (continued)

23. Need for Deviation/Waiver

- Accelerated humidity test was not performed on approximately 85% of the

evaporation lots.

Existing project manager and lead engineer thought requirement was

negotiated out. No written evidence to support this position exists.

Original project manager has left TRW.

- Humidity test being performed as follows as agreed to with E. Gaddy of

NASA.

Two cells each from 7 evaporation lots (14 cells total) from the

1100 cell shipment received for ASEC 1/96 will be interconnected

and submitted into the 30-day test.

- Two cells from the previous 10,000 cell shipments will be

interconnected and submitted into the 30-day test.



REQUEST FOR DEVIATION/WAIVER I DATE(YYMMDD)

(See MIL-STD-480 or 481 for instructions) I 96/07/16

Pubfic reporting burden for this collection of infomlation is estimated to average 2 hours per response, including the time for reviewing
;t struclions, searching existing data sources, gathenng and maintaining the data needed, and completing and reviewing the collection el

formation Send comments regarding this burden estimate or any other aspect of this conection o| inlormation, including suggestions

or reducing this burden, to Washington Headquarters Services, Directorate 1or Information Operations and Reports, 1215 Jefferson
iDavis Highway, Suite 1204, Artington, VA 22202-4302, and to the Office of nformat on and Regu atory Affairs, Office of Management

land Budget, Washington, DC 20503.

1. ORIGINATOR NAME AND ADDRESS

TRW Space & Electronics Group

One Space Park

Redondo Beach, CA 90278

4. DESIGNATION FOR DEVIATION/WAIVER

a MODEL TYPE lb. CAGE CODE Ic. SYS. DESIG

I I11982

; 7. SPECIFICATIONS AFFECTED - TEST PLAN

Form ,Approved OMB

No. 0704-0188

PROCURING ACTIVITY
NUMBER

d. DEV/WAIVER NO.D002

CAGE CODE SPECIFICATION/DOCUMENT NO.

a. SYSTEM TRMM 711-058

b. ITEM

¢. TEST PLAN

9. TITLE OF DEVIATION/WAIVER

Center of Mass Deviation

10.

12.

CONTRACT NO. AND LINE ITEM

NAS5-32464

CONFIGURATION ITEM NOMENCLATURE

TRMM Solar Panel Assemblies

I S. BASELINE AFFECTED

DFUNCTIONAL DALLOCATED

[-_PRODUCT

8. DRAWINGS AFFECTED

1 6. LOT NO.

N/A

19.

22

23.

b. APPROVAL

] APPROVED

_.. [] DISAPPROVED

d. APPROVAL

I D APPROVED

I D DISAPPROVED

2. [-_7 DEVIATIO N DWAIVE R

3,

[_ MINOR D MAJOR D CRITICAL

6, OTHER SYSTEM/CONFIGURATION

ITEMS AFFECTED

F-1YESCINo

REV. CAGE CODE NUMBER

i

I

9.a. WEAPON SYSTEM CODE OR DESIGNATION

1 1. PROCURING CONTRACTING OFFICER

CODE I TEL

13. CLASSIFICATION OR DEFECT

I REV.

a. CD NO.

b. DEFECT NO. l c. DEFECT CLASSIFICATION[] MINOR D MAJOR D CRITICAL

4. NAME OF LOWEST PART/ASSEMBLY AFFECTED 1 5. PART NO. OR TYPE DESIGNATION

Solar Panel 828350-1, 828360-1

17. QTY 18. RECURRING DEVIATION/WAIVER

N/A [] YES [] NO

EFFECT ON COST/PRICE 20. EFFECT ON DELIVERY SCHEDULE

N/A N/A

21. EFFECT ON INTEGRATED LOGISTICS SUPPORT, INTERFACE OR SOFTWARE

N/A

DESCRIPTION OF DEVIATION/WAIVER

Center of mass for in board panels is within 7.64cm versus 2.5cm requirement.

See Section 3.5 of final verification matrix for CG measurements,

7.64cm = sq. root (107.95 - 101.24) 2 + (110.49 - 106.83) 2

NEED FOR DEVIATION/WAIVER

Center of mass of the two in board panels (+ Y and - Y) does not fall within the

prescribed 2.5cm of each other per paragraphs 3.5 and 4.5.

24. SERIAL NUMBER(S) AFFECTED

828350-1 and 828360-1

25. SUBMITTING ACTIVITY AI_THORIZEb$1GNATUI_E

L.C. Pekarek H' C' /_f"3E'_/_,

26. APPROVAL/DISAPPRI_AL a. RECOMMEND

DD Form 1694, JUL 88

/ i_/_2 25. a. TITLE¢_ 17 Program Manager

[] APPROVAL [] DISAPPROVAL

C. GOVERNMENT ACTIVITY

e. GOVERNMENT ACTIVITY

SIGNATURE

SIGNATURE

DATE (YYMMDD)

I
DATE (YYMMDD)



REQUEST FOR DEVIATION/WAIVER [ DATE(YYMMDD)

(See MIL-STD-480 or 481 for instructions) I 96/07116
i

IPublic reporting burden for this collection of information is estimated to average 2 hours per response, including the time for reviewing
'qstructions, searching existing data sources, gathering and maintaining the dala needed, and completing and reviewing the cotlection of

'ormatiom Send comments regarding this burden estimate or any other aspect of this collection ol information, including suggestions

.,._ . Jr reducing this burden, to Washington Headquarters Services, Directorate for Information Operations and Reports, 1215 Jefferson
Davis Highway, Suite 1204, Adington, VA 22202-4302, and to the Office of Information and Regulatory Affairs, Office of Management
and Budget, Washington, DC 20503.

Form Approved OMB

No. 0704-Ot 88

PROCURING ACTIVITY
NUMBER

4.

ORIGINATOR NAME AND ADDRESS

TRW Space & Electronics Group

One Space Park

Redondo Beach, CA 90278

i. MODEL TYPE

DESIGNATION FOR DEVIATION/WAIVER

b. CAGE CODE ]c. SYS. DESIG.11982 d. DEV/WAIVER NO.D003

7. SPECIFICATIONS AFFECTED TEST PLAN

CAGE CODE SPECIFICATION/DOCUMENT NO.

a. SYSTEM TRMM 711-058
b. ITEM

c. TEST PLAN

9. TITLE OF DEVIATION/WAIVER

Post T/V Broken Cell Quantity

i 5. BASELINE AFFECTED

D FUNCTIONALI_IALLOCATED

I_1 PRODUCT
_8. DRAWINGS AFFECTED

2. [-_ DEVIATION l_l WAIVE R

3.

r_ MINOR I1'1 MAJOR I'_ CRITICAL

6. OTHER SYSTEM/CONFIGURATION

,TEMSAFFECTED
I--I s FINO

O.

12.

CONTRACT NO. AND LINE ITEM

NASS-32464

CONFIGURATION ITEM NOMENCLATURE

TRMM Solar Panel

16. LOT NO.

NIA

19.

22.

b. APPROVAL

] APPROVED

"_'_1 [] DISAPPROVED

| d. APPROVAL

l [] APPROVED

J [] DISAPPROVED

REV. CAGE CODE NUMBER

I

I

!

9.a. WEAPON SYSTEM CODE OR DESIGNATION

11. PROCURING CONTRACTING OFFICER

CODE I TEL

13. CLASSIFICATION OR DEFECT

a. CD NO. b. DEFECT NO. c. DEFECT CLASSIFICATION

[] MINOR l'--I MAJOR _] CRITICAL

4. NAME OF LOWEST PART/ASSEMBLY AFFECTED 15. PART NO. OR TYPE DESIGNATION

Solar Panel 828340-1

17. QTY 118. RECURRING DEVIATION/WAIVER

1 I FI YES 171NO
EFFECT ON COST/PRICE 20. EFFECT ON DELIVERY SCHEDULE

N/A N/A

21. EFFECT ON INTEGRATED LOGISTICS SUPPORT, INTERFACE OR SOFTWARE

N/A

DESCRIPTION OF DEVIATION/WAIVER

+Y Outboard Panel experienced 56 cracked cells after thermal vacuum test.

All cracked cells were subsequently replaced.

23. NEED FOR DEVIATION/WAIVER

Section 3.10.4.2 limits number of cracked cells caused by thermal vacuum to 46.

Note: However total cracked cells on the panel were 100 total, versus an allowance of 138 total.

24. SERIAL NUMBER(S) AFFECTED

828340-1
I

25. SUBM'TT'NGACT'V'TY, AUTHO_I"_'I_S'G_ATURE/?/_[_.. 2
L.C. Pekarek _. C,/'_,"_d_ " "'7 '

26. APPROVAL/DISAPPrOVAL a. RECOMMEND

DD Form 1694, JUL 88

25. a. TITLE

Program Manager

c. GOVERNMENT ACTIVITY

e. GOVERNMENT ACTIVITY

] APPROVAL ] DISAPPROVAL

SIGNATURE DATE (YYMMDD)

SIGNATURE DATE (YYMMDD)
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56.67 0.1161

55.36 0.2129

54.08 0.2844

53.28 0.3196

52.65 0.3423

52.38 0.3521

52.18 0.3572

51.97 0.3645

51.58 0.3748

51.28 0.3823

50.88 0.3914

50.68 0.396

50.19 0.4047

49.73 0.4126

49.35 0.4189

48.95 0.4243

48.55 0.4291

47.65

46.87

45.66

44.48

0.4386

0.446

0.4538

0.46

42.75 0.4666

40.95 O.4699

38.47

35.27

31.77

31.29

0.4746

0.4772

0.4791

0.4792

30.75 O.4795

30.26 0.48

29.75 0.4801
29.26

28.76

28.27

27.76

27.27

26.76

26.26

25.77
13.17

0

0.4801

O.48O3

0.4807

0.4809
0.4817

0.4814

0.4815

0.482
0.4865
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57.33i 0.0003_

56.68 0.0171

55.37 0.1035

54.07 0.1875

53.3 0.2312 i

52.68 0.2626

52.39 0.2765

52.18 0.2861

51.98 0.2948

51.59 0.30991

51.29 0.3214_

50.88 0.3358

50.68 0.3422

50.18 0.3578

49.8 0.3681

49.37 0.3795

48.95 0.3889!

48.57 0.3966

47.67 0.4129

46.88 0.4245

45.67 0.4382

44.48 0.4482

42.76 0.4594

40.96 0.4668

38.48 0.4732

35.27 0.4769

31.78 0.4792

31.29 0.4788

30.76 0.4794

30.28 0.4793
29.77 0.4801

I 29.27 0.4804

28.77 0.4804

28.28 0.4808

27.77 0.4812

27.28 0.4815

26.78 0.4818

26.29 0.4823

25.78 0.4819

13.16 0.4868
0 0.4899
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50.42! 0.0003

50.15 0.0005

49.83 0.0007

49.04 0.0017

48.41 0.0021

47.96 0.0025

47.04 0.0026

46.3 0.0031

44.74 0.0049

43.48 0.0054

41.83 0.0055

40.11 0.0084

37.36 0.0147

34.31 0.0166

30.85 0.0208

30.65 0.0192

30.08 0.0214

29.65 0.0215

29.34 0.0217

29.09 0.0222

28.4 0.0251

27.91 0.0253

27.63 0.0254

26.97 0.0289

26.39 0.0292

26.19 0.0275

25.55 0.0294

25.08 0.0286

24.44 0.0297

23.9 0.0302

23.47 0.0311

22.99 0.0329

22.46 0.0348

21.97 0.0384

21.45 0.0382

20.97 0.0402

17.95 0.0547

15.96 0.0666

13.99 0.0808

12.97 O.0888

11.96 0.0977

9.97 0.1168

9.5 0.1235

8.99 0.1297

8.499 0.1352

7.99 0.141

7 0.1529

6 0.166

5 0.1796

4 0.1941

3 0.2086

2 0.2224

1 0.24

0 0.2554
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56.38 0.000 _

55.39 O.O08E

53.87 0.0121

53.05 0.017E

52.5i 0.022E

52.1 0.0235

51.92 0.0237

51.79 0.0238

51.23 0.028(

51.09 0.0247

50.94 0.0283

50.65 0.0295

50.21 0.0331

49.71 0.0375

49.21 0.0407

49.06 0.0395

48.64 0.0456

47.59 0.0555

46.9 0.058;

45.68 0.070;

44.47 0.0766

42.75 0.0904

40,98 0.1159

38.47 0.1371

35.26 0.1611

31.78 0,;

31.28 0.2077

30.74 0.216

30.26 0.2234

29.76 0.2297

29.26 0.2335

28.76 0.2367

28.27 0.2422

27.75 0.2481

27.27 0.25O6

26.77 0.25;

26.28 0.2538

25.77 0.2574

23.71 0.2696

21.72 0.2875

19.73 0.3128

17.71 0.3332

16.7 0.3378

15.7 0.347

14.72 0.3575

13.18 0.3657

0 0.437
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volts amps
68.08

68.05

67.77

67.05

65.95

64.78

63.47

62.18

61.35

60.77

60.46

60.26

60.07

59.67

59.37
58.97

58.79

58.27

57.89
57.48

57.09
56.7

55.8!
54.97

53.79

52.57 0.42

50.91 0.43

49.12 0.43

46.59 0.43
43.4 0.43
39.9

39.4

38.92
38.41

37.92

37.41

36.93
36.4

35.91

35.4

34.9

34.4

33.93

21.94

0

0.0001

0.0002

0.031

0.1009

0.1851

0.2509

0.3043

0.3409

0.3581

0.3686

0.3737

O.3767

O.3797

0.3841

0.3879
0.3922

0.3945

0.3995
0.4029

0.4064

O.4092
0.4116

0.4172

0.4213

0.4263

99

38

63

81
97

0.4414

0.4414

0.4419
0.4418

0.442

0.4423

0.4427

0.4427

0.443

0.4433

0.4434

0.4436

0.4438

0.4468

0.45
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67.41 0.0002

67.39 0.0003
67.39 0.0002

67.16 _ 0.0019

66.01 0.0651

64.84 0.1452

63.53 0.2208

62.24 0.2787

61.4 0.3078

60.83 0.3245

60.52 0.3328

60.32 0.3375
60.11 0.3421

59.73 0.3504
59.43 0.3567

59.02 0.3639

58.84 0.367

58.32 0.3753

57.94 0.3809

57.53 0.3862

57.14 0.3909

56.74 0.395
55.84 0.4036

55.02 0.4101

53.83 0.4176

52.62 0.4233

50.95 0.4298

49.1 0.4342

46.62 0.4372

43.44 0.44

0.441539.94

39.44 0.4417

38.94

38.45

37.95

0.4421

0.4425

0.4426

37.44 0.4427

36.97 0.4431
36.42

35.94

0.4431

0.4434

35.43 0.4436

34.93

34.43

0.444

0.4439

33.95 0.4441

21.95 0.4469

0 O.45O8
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60.33 0.0002

60.2 0.0007

59.88 0.0007

59.63 0.0007

59.211 0.0009

58.97 0.001

58.62 0.0014

58.13] O.002

57,12 0.0024

56.46 0.0026

55.78 0.0029

55.22 0.003

54.68! 0.003

53.64 0.0033

53.12 0.0028

51.66 0.0033

50.51 0.0035

49.15 0.0034

46.96 0.0055

44.61 0.0038

42.13 0.0058

38.34 0.0103

38.06 0.0085

38.02 0.0084

37.44 0.0107

36.99 0.011

36.75 0.011

36.29 0.0133

35.61 0.0138

35.3 0.0139

34.72 0.0166

34.09 0.0168

33.98 0.0151

33.531 0.0174

31.7 0.0221

30.95 0.0251

30.61 0.0244

30.36 0.0242

29.78 0.0256

29.23 0.0261

28.63 0.0266

28.26 0.027e

27.75 0.03

27.22 0.031E

26.72 0.0337

26.24 0.035E

25.73 0.03E

21.96 0.0584

13.17 0.13E

0 0.330 c
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67.O5 0.0002

60.41 0.0348

59.55 0.037

58.66 0.043
57.86 0.0448

56.7 0.0498

55.43 0.058

54.03 O.0668

53.3 0.0683

52.65 0.0719

52.35 0.0737

52.17 0.0752

51.98 0.0765

51.58 0.0796

51.28 0.0812

50.9 0.0822
50.67 0.0825

50.18 0.0843

49.78 0.0866
49.39 0.08961

48.96 0.0936

48.56 0.0977 _

47.65 0.1085

46.88 0.119
45.661 0.1352

44.47 0.1412

42.74 0.1483

40.97 0.1692

38.48 0.2046

35.27 0.2214

31.75 0.2634

31.27 0.2674
30.77 0.2689

30.25 O.2696
29.75 0.2715

29.27 0.2742

28.74 0.2774

28.27 0.2802

27.75 0.2814

27.26 0.2826

26.75 0.2848

26.28 0.2873

25.75 0.2906

13.17 0.3694

0 0.4238
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